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Ann Arbor, Michigan 

Dear Harry: 


AUIH08iTV.,,J.!),JSi_a)fc(^JIC_ 


MW 8 4 1971_- 


By new you ahould have had ample opportunity to digest the rewrite |of ay 
laMt letter to you; I asevaae you nailed the extra eoplea to the otiier 
casmlttee wen and to Bud Vienberg. ! 

i 

I ' -I 

unfortunately, the task of cooBBenting, correcting, aeiending and ad d ing to 
your draft report hu turned out to be a rather lengthy Job. Because I 
take this work and the 117*L project aeriously, I cannot do otherwise; I 
hope that as you consider the trade-offs between a timely report ai^ one 
with more content, you vote for the latter. These are my apologies for 
the time delay. ; 

You will recall that several of ny RAND colleagues attended our Washington 
meeting. Because of their Interest and coa^etenee, I have asked thna to 
read and coament on your draft r^ort. Their eooments are included in this 
letter. First, some minor corrections, a men dments, etc. | 

Please spell my name as my mother did; AHRCM H. KATZ. 

Page 2, conclusions, paragraph II B. Do you aean by "fusion”, an operation 
enqploylng both types in conplenentary roles? "Fusion" implies marriage in 
the same bird. What do you mean by "cotBommlcation capability" in this con- 
text? we're not clear on this. i 

Naming 117 -L a surveillance system doesn't make it so* Siurveillanoe , time- 
liness reqtulrements , purposes— as were presented to us are weak* A reed 
study of surveillance euid its implications for satellite design has not bean 
made . - 

Page 2, paragre^h III A2: For this section, I suggest substitution of the 
following: 

"It should be clearly recognized and stated that there is "role for |reconnalB- 
.sance satellites \dilch talk back as well as those from which data is recovered 
'physically. The overriding characteristic of systems from which data is re- 
covered physically is that they can collect much more data faster than can 


r.Roup-4 

Dow’-ivfif^ (I r( 3 ypar intervals; 

after 12 years. 
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t«lk*Wok MttUit*!. AAvtaiaft ttwulA b« taten of tbit ebtrtot^iiie, aat 
datbilad plant fear uta of Uv^t oMtrat In Ttrlout tlta tataUlt^l ^onlA be 
ifonnilntad." ^ ^■: . \ ■ 


(5% f t s 


llsdUir paragr^ top of pass 3, a4id tbe foUovlagi 


.’■‘ I ' 


Xn tbe opinion of tbe ooanlttee^ aeeurnte nappli^ tbould be dona fra a bl^« 
altltutfe vide angld otnara tyetan vtlng n between-lent abutter^ vibb’eanam 
atabiUted to the vertloalf and vith pbpaleal re co v e ry of tbe filal Sueb a 
ayttOB vlll be far tuperlqar to tbe 117-L oanera tyaten. 

For paragrapb III Cl^ pafe 3> ve auee»8t better blarlty vlll be aobleved vltb 
tbe following wording. 

A ferret ayatem tbould be flown aa toon as poaalble. If a launeblng 'la avail- 
able prior to readlneas of Fe then PI ehould be flown. However, if F2 la ready! 
by tbe firat available launohing then F2 abould be flown inatead of n. I 

■ I i 

In paragraph m C-3> page Z, the word In unneoettary. We don't nte ! 

it elaewhere, and it tends to aake the CONDKF effort look too different fra 
tbe other efforta. Bealdea "probe”, in Ita beat usage, refers to a non-orbit- ! 
Ing high altitude shot, at in "iqper-atnoepbsre probe”, etc. I 

In pa r ag r aph lII-P-3, page 3# I tuggeat tone expansion and elarlfloatlon at 
foUovss I I 

Froblens of pbotogranaBtry, wbetber they be locational, dlatanoe, aslxntb, 
or site aeasurenent, require nore eaphatla and attention In e^-tyeteB I. 
fbe posalbllltlea of, and problena In doing veatber-data reduetlon Ivltbln 881, ! 
vhetber they be tot other utera, or aa an Internal aid In eonftuotlng 117-L ! 

operationa, require both attention and eaipbasle. The poaalblUty fumlab- 

Ing data and displays useful for anre than one P. l. at a tlaa alafli reqiilraa ^ 
furtbar attantlon and nore axtanaiva capbaats. ! 

I 

Ve next ooae to a discussion of paragraph III D3, and also paragrogh k of 
page 10- on eoaputers. | 

As you will note, I have no substitute statement. Just son considered tboughts! 
which you may use, abuse, or disregard. 

An essential point would be recognition of tbe significance of tbe functional ^ 
spec, mentioned here. On tbe other band this Is the consequence of! a whole i 
data eystea phlloe<9hy and design which must be exealned with great ceoe la 
order to eppreeiate It or differ with it— end we haven't d one thla.l to the 
other hand you eaa bet that the spec, as presently framed eutcaMtloaliy ex- 
cludes ell eoBBsrelelly avalleble wachlnee. It may be meaalngleai jto* soUelt 
bide on such a spec . , end the coonlttee cannot dicker with the spec . until 
the ccBadttee ooiQrehends end passes Judgement on the whole system design. 

Further, much as we ere Intrigued by this computer matter, soae cf La qiuestloo 
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Xt Maas m qM*i it - 

MVaMai '•Bi" ttd ;UjiM- 'iflt' auiA'i’isis sii',i|fliBS^» ‘ ..■,- 

'8liliiMlir» tbs ^ 3 Msas MWln^ilfts4» i tihcb'M. :''' 

faslly atMOA iMit> liistMi.«r a *aaMtts of MMtiaas saA yvMlaas* ; B«« 

Is a mU^MssomA AissMslsa sf Aat a *HsMlt ng ommpM ^st ttagr;fiiA 
meassanr* a AUoMsloa of: taSMii tMlaiia g ststaaasts of lAip SMIA m Maa 
tasks* alisra* tev fsM* idtk ahia asv 4Miar ^ aksa fllsA AaiU*:: X 
tuttvm youor * i **w c/t "oansus* sstoasas alX this* hut othass sasAiss t3!is 
atjjht aa'ya aaaa aors aaias thaa as oursalvas haliaas as sarai 

By sad larse* root sactloa IV* pSM 3 la O.A* VS aoaU sugseat adAl^ a 
ffinaannl aa ara ogvosad to iasartiae a St” osawra AavalopMit tto 
Mrias* aspaolallgr ahaa grouads ora Ualtad* Farther* at tho prasoBt lststa 
of art the aleetrostatlo storage systsa doss aot aggaar to aarraat ;tha jva* 
fwaaea dRPA glYos It. Also* the asttoa of aodular dasiga la soasarsiSBA 
vahlole* ahieh ARPA streesos* eaa oaly laovoasa costs at this tlaa* sad add 
fartbar delsars to the progroa. 

Paragraph ZV«I should ha Mai^tsd to read* "groiaid data raoalviag ststloas** 
to avoid eoafusioa vlth the data haadllog aad reduetloa o«itar. 

I 

Mow for sene aore details oa the npaasloa of the first few pages of tits draft 
report. What I uaat to and wrald have to asQr Shout the use of ”str;at^c uara* 
IM* voald take sure spaoa aad snre tins thaa la availshla. Bneflj*| the re* 
peateA um of the phrase teads to lead cradlhiUtp aad plaoslhlUtp to our 
ablUtgr to aocos^Uah atrateglo varalag. It ala’t aooosaarlly ao. 

We ohoald roplaoe this phrasa vlth a paragraph# deflalag oarafullp vhtt'a 
■eaat* dellaaatiag oarafuUy the differcaee hetvaaa "dolag" ctratMloi vara* 
lag aad dolag vhieh alght eoatrlhuta a plooe to a preill^lUstla 

solutloa of the prohlan. Thus *doiag atratagle uaamlag'' la fudta dlf^aroat 
fron dolag uapplag. targeting* ead the like. When va **40** the Uttar; Joho* 
thep'ra dona* packaged* delivered* filed* etc. Ton should get the sense of 
ay uneasiaess ead worry, so enough of this for nov* 

Further* oosie note should he a sd e la the report of the ohsarvatlon hy the 
cooBlttee that primty one ]prahleas nay he glaaoroua and laportaat* hut 
vhat Sbotxt priority tvo? HO vork on these til all of number one is donet 
What if eaa prohlons stead around unsolved? Do ve do nothtag Shout 

\ tvaf personally* I'll trade a bagfull of insoluble mmOamr oose for 

\ a cmvle of good soluble nMber tvo priority prohlsas. 8o vamlag Is number 
IMM* so vhatT Bene slight iaeorporatlon of those ideas into the report vould 
'please ae greatly. ^ 

Row ua eoae to section II* pegs k* end ve start vlth a saall change: | la the 
first santenea* change "froa" to "for". • 
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I thlidt w» ean tad 
not bad« iMit vtt eaa do 


tint poragriq^ <3(f tld* ivdtlim. 

• ■" ’v/: ; , , - 

It occurs to 08 that ‘durability* Is mot the uord to sssoolato liri^i data tint p 
Is recovered ]^>yolaaIljr* the real parmters to eogpun and ev|^^ tin too I 
kinds cf data delivery systsm are: tiaallwss, 

fidelity* wacmfl otinra. Ccmldar teat mtamaUb, a iv Kio ver y ayitaiiitthlck dalivera 
In on day an anoont of data at a given fMllty level ehloh nli^tl t^ a MOtii! 
to telaaster back* Bov clearly, vlth the tolk«baok systsa «e adghft lgat 


, ivV' 


data earlier, but p r e t ty soon tin Initial tlaa«delay (a naoasaary| 
physical-recovery ayetaa la overcena, and tin latter ia dallverlng data faaterl 
than la tin talk*baok ayvten 


evU) of tin 


Apart froa thla conelderatlon, ve night Inleed gat Mghar gnlltyj tiuroutfi xo* 
eovery. Oertalnly napping (dlecuseed fvdler later) refuirea giiMBntrio fidel- 
ity, end here recovery gets tin nod vlthout oonlderatlcna of urgnoy or dural; 
blUty. Per tinee, and other reaaoas, it la far trm obvlotts that two 
typee of data vlU becena undlstlagalohabla, aa you euggeat on pajBa!,$. 


You ni^ add to the dlacusalon on history (page 5, par ag ra ph 3) a referenes 
to lecture 25 of BABD'a 8-72, *A Course In A a t renautleo'* for detailed expeei- 
tion of thla point. 


Hoe to eeetlon in, page 6. 


I think ve can iaprove elarlty In tin p a ragra p h starting, "da etated ..." by 
changing "on research in the arena of radnetlon of data proeeealng,” to read 
"<m research In nethods of reducing flln processing tine so as toj decrease 
current tian delays built into tin present systen**. 


I think this is enough of a suanary, oo nothing needs fining in on' page 6. 


Page 7 needa a aoctloo B. Bare It la: 


Sectina B, page 7 


I suggeet that the follovlng la vhat la 
ping: 


needed for coonittee oonpents on 


vlU be 


It ia abundantly clear that ve are oetering aa era la vhleh there 
recoanalasanoe satellltea of various types for various purposes, ui operat- 
ing vlth different data sexnora at assorted altitudes and other o^ltal para- 
neters, for different llfetlnea, and vlth different vaye of retundag dato 
to earth. Therefore it should «> lonyr be w^eaery to iBalntaln| that all 
recwmaiseaace iaaks -^t nee^ Aoing fren saie llltea canVe <iens Wat frS 

^'vSSSSF 


those eonflgurationa nov piamnA 




Mapping is the example ve vlU nov consider. This eossnittee has been discus- 
sing the napping problem la the satellite context slnoe the Spring of 1936. 
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vork then la ^ oa t&o 


^''It iwnmnil ref|y|ioBaibla\to '(teM^'ba'''lBid 


tte IkatM iH:- 


'MBPl^* MtollitM M 
fcdXorvlag table* 


vttli * eataUitta la tbi 


m 


latellieeaoe 


Caaera type 


distocrtlcaleaa, vide 
eagle, betveea leae 
sbutter, e^paare fonoat 
only 


■’rli 


hard fomat, etrlpl 
pamaraaio, focal plaM abut* 
ter or betveen lai^ (ci 


type not liQortaat 


') 


Iteq.ulred eUbiUsatloa Borlaoa atablUsablea 
type re^Bdrad, oaaera axle 

pointed vertical 


Borisoa atablllaadj 
etablllaatlon 0 *K* 


Operational Llfe- 
tlne 


Short life 0*K* 
(e*g*, 1*3 days) 


or apla 


Per aurvelUaaee, loBg llfo 
tinea aagr be aeedi^ (a.g* 1 
aookh) 


Data return aethod 


FhyBleal recovery of 
film needed 


Video talk-back or| p^raleol 
recovery 0 *K* 


It la unSeratood by the eoBBd.ttee that RitHD RM-2179# ”Botea on Potnatlal NUi* 
tary Space SyatoM’*, dated 23» 1956» (vP 67 - 86 ), prepared eapeeiaUy for 
AFDRQ, contained a dlaouaelon of the aatelllte sapping problen. It la also 
Qttderstood that OOR 80-4 vas baaed on thla anterlal. 


Bote : The reat of thla aeotion la adapted froa aoae aoterlal prepared for 
the final report of the Bonae Saleot Coonlttee on Astronauilea, reMahod on 
January 9» 1938. 


One prOblaei vhleh has not yet received sufficient attention la that oS produc- 
ing aeeurate sapa iron aatalliteo. It la aov poaalble to sketch oik briefly 
the nature and eoaponeata likely to bo refudred in a sapping astomta* The 


reoesnals- 


pr^leai of sapping la radically different fros sost other kinds of ^ 
aance problems. In particular, mapping la o<»cemed vl^ geometric fidelity t 
the relatlonahlpa betveen points. 'Intelligence' photography la o<^amed 
vith detail at a point. 


a photo- 

accuracy, 

arising 


Ground resolution, bofwever calculated, Is an over-conservative statletle of 
the perf oraanee of a Htapplng system. As a suggested Inel^it into 'Ute nature 
of the probless and solutions, ve say consider the following. For 
graphic system designed to BI 9 the eartik eeoxurately vith geometric 
'hard j^otography* la a muot. Vhile In principle, the dlatortlona 
from use of focal plane ahuttera and panoramic or atrip ossaraa sajr tie 
'handled* by very clever analysis aystess on the ground, there le ib question 
that this Is doing it the hard vay. The kind of aolutions which B^-sakers 
have always required is to secure wide-angle photography with a highly correct^ 
aaaentially distortionleaa lena, the entire i^kotography being taken oisultan- 
eoualy (that is, vith a betveen-lena shutter) instead at eeqcentlally as vith 
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mp 


f^btt ^amkihittwe, i 

io^ %ae-i^U iofftioal Aail^ - I 

^iS^iaiiofl. 'by- iwiF -ajp® 'wtttliMjii'is >.00 tbai: ''MSiiiigpM'^ tli*fe- w# ' 

'SS«6aBWi; ,«i»:ieitt»i«tl«« rat:;.»f^: -iwlii^;.?® v;5^: «5» ^ “i.t’w, J 

!!lKr S:S*it teno iiiu« .ititato aBt y> 4lMVmi,j^ Mt » 

fvt ^^hmxk i^OQ ft. jfffliiiw nua8)6r8 8TO not pacessirlly y^Ci wiiwi^^ tpt 

S^Si^, T«*t .re Utely the short. at l^aad | 

gr^irtest dlstiSeShleh w ^ oooslder for this sjw^mUot.) Hot, 
|So-n grewaa rwlA»Ucm^ ItAlosite to the Ujr <*8erv«rtt»a(t|t^ «1^ 

hTsoothw^ Xinlt of our iwasuriag ObUlty *J2?Ai«tS2ThS5s!f2o ! 
*niiB is not true, it is roll know to sstronoBSM th«t dlstm^sljstwsoii two 

SJi cLSes^ bo neesored to s snail pereenta«s - that of t^l^r olrclj. j 
If the best notom praetlee Is used » ttet is, | 

iMtfbAm In astrononcr • It naar be ssstpoed that a distsoee asy be masurw* or 
the distance two points as^ be naasured^ on a shotogrsphio plate to 

nsolutloa c»»<na»ttoM "* ' 

a 6-in. lens - this woulA indicate the possibiUty of aohievlng W ft. i 


Tlisre are many other ptrOblens associated with napping. In parUoultf ^ use 

5^1« ins^ of ^B plates (as wouU be neees ^ in 

the requiremnt for^he eaplaclng of careful regtstratlon narka to ^ fom 

along ibe' odgea of tha fomat are aleo neoeesa^. n la felt thrt 
stt^aa thM^ eavloyed nth cere end thought (thought prefer rt)^ ^Wp l^ 1» 

of tl.; SSSton), «« yield L 

sec or arc aeen therefore nthla the etate-of-the-art. lfeajuraiij«Jb o f 2 y 
M.A ■iMiiii-aa .k.k.wi to the nreoisloA which we think can be achiered by careful 

handling. Bieea imhbari oan be used to go up “J ioSrSi2.*i^*?* 

and f3l length. For exasqAe* conng Into an altitude of 1000 ntos nth a 

6nn. lene^tose madtera k tines better than thoea given shove. | Con^ In to 
1000 nlles nth a 12-to. leas (not nnreaswiahle for a nacplag satomt^, 

tLi tteM, « 8 tl». krttw th^ .»*«. 

f^ulated for the tOOO-sdlss - 6.1neh oostolnatlen. B«w# 1®,?!^^?^'" 
could neasure to pwheps JO ft. ^ speed to ortjto of a satelltt^t J OO | 
nlles altitude is about 25#000 ft/second. An exposure tine of 1/5^ second 

«S«- w« «ii..K»ii.« t. 50- « th. ^ SSdTir 

aSltuto, the orbital speed Is even lees. This —ount of blur eo^ be Ig- 
nored, or altemaUveiy, a very slaply and fixed anount SJUT 

aatlcm can be applied to the flln during the exposure to reBwve blur. 


The flat-earth approxtoetlon would yield a ground covw^ for 
tloaal napping angle of 76 deg. fore and aft, or ow and one-haW t^s the 
altitude) since the earth Is curved, the coverage Is In exc ess ef Jbls. It 
wotild not take very nany pictures from altitudes of 1000 or «om i^es ^ 

„vuxu. uvw «««» ^ ^rz. a 10-4 m 1<»na ».■¥. lOOO 011.8 


nap the earth successfully. To recapitulate: a 12-ln. lens at 


'■ :‘i 
<• Pi 


- ■> 
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-This lacterioJ contain* Information 


ihc noiionol M.'.'r,. »; I', un.kd St.-.)- : ♦ Ikln tk. rcrkins «f tk. «oior.c 9 « loWi, Till. 18 U.S.C.i 
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that w caa'B|^ure..ai«anc«o 

oaaifled ky 'the' raoluttim liaiV M ,««)jehU*^,,iab^^ 
thle. ' Boe'let ,«r 5U>bk:«t the''<3i«|^««il!gft^^ 

A Buoplns eatailite vili>.quire ^ a plj^^ s^IIt 

laed vlth wspoct to theiltortaaffl.? 
aaxtdatory to ret\Bti a photogw^iiWI'Off^ 

t h«»n to Incur possible gsooMstrio degwdatlett via oleotiNBile rolajrl stafcloa* ' 
This voolA prbbably re«ilra auxlUary grovod tamoki^ aictioM> 

Ylsual bea cftp* aboard, to locate the sateillte precisely* It mli^jre^ilre 
•iBultaneous atar photography tor preelsloo deteriBliiatlwi otf the ; eatolllta 
attitule ■ at nooents. of exposure. , "■ ; V " 


?or aaopingt irt.ll vaat as too photographs as possible, benee cophaele 
above <m extrena alUtudes. At 1000 niles, each photograph «oalA| xs&ror at 
least 1500 X 1500 Biles* Only a too photographs vould tie the 8.^*1 to exlai#; 
log oontrol neU* Ihe fewer photogn^ re«Blred to tie togetherip ^ •her' 
the tie* It Is cruelsl la these eonsideratloos to dlstlagulsh hsjtwsett the 
foUowlng two eltuatlOBs* 


' t i 

'.rvrip 

•'IV* 




nrsti a oap-Bidwr nay be eehed If he U vllllag to try to uee th» ^ _ 

pioinet of 117-L. la the abeenee of a«ythiag better, of couree to ^,11 uaat 
to use the product* 


Second, a aapHaaker osy be which he'd rather ueet hard, distoartlonleaa, 

photo^ephs or a rldee^play beck of a 8e«»ntldly scai^ flla* j< 
QaSer tteee clretBatances, there Is no doulbt aa to his choice* to .would want 
and Insist 00, the hard photography* It Is worthy to note that j® the one 
hand, the technical people who iaeiet and attempt to denonatrate jthat aapplng 
data of high accuracy can be obtained fren the progrseued U7«L product have l 
nevar bad aiything to do with the latriceelee, devllBeats, and si^etlaa of 
Bering, whereas the torooeutlcal Chart and infornatlon Center, Ariy Nip 
Servlee, the napping groups at RADC aod Aerial Secoanaissanee tobocatory e 
In favor of a recoverable eystea with the chareoterlstlcs deseril^ above* 


In Uslrb off tte epon end rcvlwd interoot In daftn ond to ylw off w 

edready existing and active Interest la an office of BW) (other th to t he 117tiL 
office) in exactly such a aapplng satellite eonflgurstion as the | ecnBlttiea 
feels is needed, it is clear that U7-L Should face the facts and reorient 
its prograa accordingly. * 


Bade to page 6->renBrkB on the 36" oaiera<Kshange “in a elngle'ptos** to "in a| 
single d^**. We should strengthen the renarhs on stablllsailoo ^ saying 
"vhetittr this la achieved by means of spin-as in RARD's KH-2012,| tto Army ! 
proposals, tto ARPA ¥X eateUlte, the Pioneer flights, the Air Forcea Lunar i>robe8 
or by some other method" * 
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